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Appendix  I-l 
DEFINITIONS  FOR  COST  BSN^EFIT  ANALYSIS 

COSTS  We  categorize  costs  as: 

"FES  COSTS"  are  direct  out-of-pocket  costs  paid  by  the  rrotorist 
for  the  inspections  and  the  additional  government  costs  necessary 
to  jTaintain  the  PMVI  system. 

DIRECT  COSTS  are  fee  costs  plxis  the  cost  to  the  motorist  ■  to  drive 
his  veliicle  to  the  inspection  station.  These  costs  include  the  cost 
to  operate  the  vehicle  and  the  costs  to  the  irotorist  for  his  tire. 

TOTAL  COSTS  includes  direct  costs  plus  tl:e  estunated  cost  of  P^-IVI 
generated  repairs  which  otlier^vise  would  not  have  been  necessary. 

BENEFITS  Potential  benefits  were  calculated  by  applying  the  "certain" 
involvement  factor  of  vehicles  (6%)  in  highway  crashes  times  the  total 
cost  (1974)  of  such  crashes.  The  total  cost  was  calculated  using  NSC 
(National  Safety  Council)  costs  and  NHTSA  costs.   (See  1-3)  This  figure 
constitutes  the  benefit  IF  the  PMVI  program  were  100%  effective.   (Note 
the  "probable"  factor  of  16%  for  vehicles  was  not  used  to  calculate 
benefits  because  the  "certain"  involvement  of  human  factors  was  85%  and 
environmental  factors  was  18%. 

EFFECTIVENESS  REQUIRED  TO  BREAK  EVEN  To  determine  what  our  expectation 
of  effectiveness  must  be  to  return  dollar  for  dollar  benefit  for  cost,  we 
calculated  the  "break  even"  point. 
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Appendix  i-3 


'  C^XCUIATIGN  OF  BEN5FXTS 

There  are  tsro  authorities  ccncemirig  the  "cost"  or  loss  frcra  traffic 
crashes.  These  are  ISIHTSA  (National  Kighv;ey  Traffic  Safety  Acarinistraticn 
Bepartraarit  of  Transportation)  and  ICSC  (National  Safety  Couicil) .  The  cost 
figures  for  each  are: 

COST  OF  ly^OTOR  VEHICLE  ACCZDENTS 

1971  1S73 

M-gSA  NSC 

Average  Loss  par  Fatality        $200,000  $90,000 

Average  Loss  per  Injury            7,200  3,700 

Property  Barrage  Only  Loss            300  500 

We  have  included  in  the  cost/benefits  analyses  ix»th  authorities.  In 
our  opinion,  however,  program  justification  imst  be  made  in  tentiS  of  the 
NSC  figijres,  since  the  NSC  figure  irore  closely  represen-cs  econoruic 
realities,   (see,  p.  22  April,  1973  issue  of  Traffic  Safety) 

Billing  of  Dollars 

Following  is  a  canpariscn  of  the  calculations. 

1  Pain  &  Suffering 

2.  Kerne  &  Family  duties 

3.  Service  to  Conmunity 

4.  Wage  Loss 

5.  Medical  Costs 

6.  Property  Bamage 

7.  Insurance  Adm.   &  Claina  Costs 

8.  Oth.er   (includes  f-underal  costs 
assist  depreciation,  etc.) 

15.8  46.0 


NSC 

NHTSA 

not  used 

3.8 

not  used 

4.3 

not  used 

1.0 

3.7 

18.0 

1.1 

2.0 

5.0 

7.2 

6.0 

6.6 

not  used 

3.1 

i=^pendix  i-4 


CALCLTATxCN  OF  COST  ?0R  i^ANUAL  ?>:VI 


•m-71— —  r     XTT'^'T 


FULL  VIU 


Average  Tlira/Inspecticn  (1) 

Labor  Cost  (Hour  $4.03  t  lo-d  Burderx)   (2) 

(Burden  =  Taxes  &  Insurance  =10% 

Vaca'cicn,  non— product^Lve  ■'ciir.e  6%) 

Maxiinua  number  of  inspections  (vehicles/12  hr.  day) 

Average  daily  n^JTber  of  inspections   (3) 

using  loading  factor  of  60%  of  iraximun . 

Facilities  required  for  523,593  (4) 

Facility  Cost  (yearly)   (5) 


30  minutes 
$  2.34 


24 
14 

.40 


45  iTJJiutes 
$  3.51 


10 


ISC 


Rent  160  Sq.  Ft.  x  $1.50   (5) 

Utili-cies 


Total  Facility  Cost 

Facility  CostAeMcle  (7) 

La^cor  Cost 

Administration  &  Profit      (8) 
To-tal  Cost  to  Inspection 


$     240 
60 


$     300 


$      .08 

2.34 

A6_ 

$  2.88 


$     240 


60 
$     300 


,11 


3.51 


.69 

$  4.31 


j-nformation  Sources: 

(1)  (See  1-14) 

(2)  Average  hourly  wage  in  state. 

(3)  Used  in  NHTSA  cost/benefit  study. 

(4)  Number  of  vehicles  auto  registration  (1974)  +  153,087 

trucks  under  GVW  #8000. 

(5)  523,593  vehicles  ^   yearly  capacity,  plus  20  additional  facilities 

to  insure  a  irdnimum  of  one  facility  per  county. 

(6)  Federal  Energy'  Administration  estimated  minimum. 

(7)  140  (or  190)  facilities  per  year  x  $300  v  number  of  vehicles. 
(3)  Administration  estimated  to  be  6%  of  total  cost  and  profit  10% 

of  to-cal  cost. 


Appendix  1-5 
COST  BEKE^IT  MP^YSIS 
KDNTiiJSA  P. M.V.I. 


COST  10  INSPZCT 
(See  1-4) 

S'JJAl'E  Ail>ill\i13- 

trpszicls  costs 

(See  1-12) 
IE2  COST 

TIM2  COST 
(See  1-13) 

TJRAYEL  COST 
(See  1-13) 
DISSCT  COST 

"Sx-cra"  EEPAIR 
COSTS  (see  1-13) 

TOTK:.  COST 


^I:R  VSiKdZ  UNIT  COSTS 
Aiinual  Inspection/  Yearly  Ccot 


nspec'cion  Once  ij.i  Fo'cir  Years./Yesorl^^ 


li^TSRIM  VTU 


$  2.SS 


$     .4] 


$  3.29 


§  4.03 
$  2.04 


FiTxal  VTJ 


$  4.31 


$      .41 


S   4.72 


$   5.04 


$  2.04 


Interim.  VTJ 


$     .70 


$     .41 


?  1.11 


$  1.01 
$      .51 


?ir.al  VTJ 


$  1.03 


* 
v 


.41 


1.49 


$  1.25 


.51 


$  9.36 

$11.80 

$  2.63 

$  3.26 

$  3.06 

$  3.06 

$  .77 

$   .77 

$12.42 

$14.85 

$   3.40 

$  4.03 

FZE  COSTS 
DIHSCT  COSTS 
TOTAL  COSTS 


$1;723 


$4; 901 


$6,503 


TOTi\L  PKCGRAM  COST  *  -  ($l,000's) 


$2,-471 


$  581 


$6/173 


$1,377 


$7,781 


$1,780 


$  730 


$1,707 


$2,110 


*For  523,593  Vehicles 


IN'i'iilRIM  VIU 

'FC^TVKSiF.P.?^   \-?:7.r,7.n  TO  H.^F.Aa' 

2VEN 

FINAL  VIU 

Fee  Cost 

Direct  Cost 

Total  Cost 

Fee  Cost 

Direct  Cost 

Total  Cost 

NSC 
NHTSA 

.45 
.23 

1.2S 

•  CO 

1.71 
.S3 

.65 

.33 

1.63 
.33 

2.05 
1.C5 

BENEFIT  CALCULATION  (Total  Program  Costs  r  Potential  Benefit) 
To'Lal  Cost  of  Highway  Crashes  (See  I-ll) 


NSC    $53; 208. 00  x  6%  Involverrsnt  produces  $3,792,000  Potential  Benefit 
NKTSA  $123,725.00  x  6%  Involva-nent  produces  $7,424,000  Potential  Benefit 


COST/BENSFITS  RATIO  produced  by  .5  effectiveness  of  PMVI 

INTERIM                   FHiAL 
Fee  Cost    Direct  Cost    Fee  Cost    Direct  Cost 

NSC  .91         2.58         1.30        3.26 

NKTSA  .46         1.32  .67        1.66 


SADB 


1723/3792  = 

.45 

4901/3792  = 

1.29 

2471/3792  = 

.65 

617S/3792  = 

1.63 

1723/7424  = 

.23 

4901/7424  = 

.65 

2471/7424  = 

.33 

517S/7424  = 

.83 

5503/3792  =  1.71 
7731/3792  =2.05 

5503/7424  =  .£S 
7781/7424  =  1.05 


INTEKC-l 


(3792  X  .5)  =  139S    1723/1896  =  .91 
(7424  X  .5)  =  3712    1723/3712  =  .45 


4901/1896  =2.50 
4901/3712  =1.32 


FINAL 


2471/1396  =1.30 
2471/3712  =  .67 


6178/1895  =  3.26 
6173/3712  =1.65 


Appendix  1-5 
C^XCUL^.TICN  0?  LI^/ZS  S^-JZZD 


V 

MITJ.TON 

ACTl^i 
DEATHS-' 

LIVES 

1967 

4234 

6.96 

283 

319  :' 

-35 

1953 

4150 

7.06 

293 

239 

4 

1959 

4439 

,  7.17 

318 

339 

-21 

1970 

4357 

7.23 

354 

313 

36 

1971 

5079 

7.39 

375 

323 

47 

1972 

5373 

7.49 

402 

395 

7 

1973 

5689 

7.60 

432 

323 

109 

1974 

5823 

7.71 

449  ■ 

■  299 

■  150 

TOTALS 

- 

2306 

2510 

296 

*  Source:  Fact  Sheet 
**  Based  on  Trend  1959-1956  (y=ax4-b  if  a=.1074  arid 

b=-204.3  and 
x=year,  then 
y=projected  deaths) 
***  Projected  deaths  less 
Actual  deaths 
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CALCUIATICX  0?  INJURIES  PREVENTED 


YEAR 


MTT.T.TON 

VEHTCT.F, 

PRGUECTED** 

MILES* 

INTJRY  RATS 

IIn'uUR-LSS 

4234 

195.23 

3265 

4150 

209.92 

8712 

4439  • 

224.61 

9970 

4367 

239.30 

11647 

5079 

253.99 

12900 

5373 

268.68 

14435 

5689 

233.37 

16121 

5323 

298.06 

17356 

TOTALS 

99,408 

INJURIES 

PREVE}1_'ED 

7895 

371 

7868 

844 

8101 

1869 

8449 

3193 

9015 

3885 

9090 

5346 

8446 

7575 

8463 

8893 

1967 
1963 
1969 
1970 
1971 
1972 
1973 
1974 


67,327    32,081 


*  Source:  Fact  Sheet 
**  Trend  1959-1966 


***  Projected  injuries 
less  Actual  Injuries 


(y=ax-b  if  a=14.69  and 
b-2870  and 
x=year,  then 

y=projected  injuries) 


vj  i""*!  „  v/  "^  .  -,  r'l. 


projecte; 


ACCIDEf' 


ACTUAL 

;c;demts<2) 


PREVE' 


:~f'j\ 


1  ^v// 


1  C^Q 


1970 


*    J?/      4 

1S72 
1973 
1974 
TOTALS 


18,242 


■J  0  r  '^  0 


20,894 
22,220 


9  •?  ;:  ^  ^ 


24,872 

25,198 

27-524 

183,054 


15,559 

3399 

175653 

15,276' 

6944 

IS. 247 

5299 

15,259 

15,788 

10410 

15. ,750 

11 754 

30,416 

52,543 

(1)  Trend  1959-1965 

['j^^uA^yu 3   If  a=1325  ar.d  b==-2, 590^000  c.tA  x=year 
then  y=project£d  accidents 

(2)  Fact  Sheet,  raportsd  accidents 

(3)  Projected  minus  actual 


Appendix  1-9 
MKLYSIS   OF  COST  E5TECTIVSNESS  -  ACCIDENT  PKSVENTIGN  UNIT 


-i-TiT-f/^rTi' 


TIVSN3SS :   Reduction  in  Accident  rates  (1)    22% 

Length  of  tirra  of  residual  effect  of  A?U  (1)     2.3  ironths 

Effectiveness  Measure  22%  x   2.3  ir.onths  =4.2%  yearly  basis 

12  ironths 

TOTAL  BENEFITS:   (1974) 

NHTSA  Valuations   (2)   4.2%  x     $123,725,000    $5,196,000 
NSC  Valuations    (2)   4.2%  x  $  63,203,000    $2,655,000 

COST  OF  APU  PROGRAyi: 

(3) 

5  TeaxTs     x     5  Ken    x     $24,147/iyian-Yr  $603,687.50 

COST/BENEFITS:  RATIO 

NilTSA  Values      Cost-         603,688  $     .12/$1.00 

Benefits-  5,196,000 

NSC  Values    Cost-    603,688  $  .23/$1.00 

Benefits-  2,655,000 


(1)  ITRS  page  2.18   (This  analysis  is  based  on  a  study  of  the  APU  effectiveness 

on  US  93.) 

(2)  Appendix  I-ll 

(3)  First  Year  $27,904  (includes  vehicle)  Second  Year  $20,361  Average  =  $24,147.50 
as  supplied  by  Highway  Patrol  (7/25/75) 


Appendi_>:  i-10 

AISSUliYSIS  OF  COST  EFFECTIVE^iESS  -  SPOT  BPBOVEMZXT? 
EFFECTIVSNESS:       Redioction  in  EconcmiG  Loss   (yearly)      (1)         $  39,352 

COST  OF  SPOT  INgRQVSyiSNTS: 

Cons-truction  to  obtairx  above  benefits  (1)        $  217,521 

Airortize  Cost  over  estirrated  20  year  useful  life     (2)        $     10,876 

RATIO 
COST/BEKES'ITS     Costs       -$10,S76  $      .23/?1.0G 

Benefits-$39,352 


(1)  ITRS  page  2.21 

(2)  Generally  accepted  inijiimurn  estimate  of  highway  iirprovement  life. 


Appendix  I-ll 
i^IDNTANA 
COST  OF  TRAFFIC  CSZ\SHES  -  1974 


1974 
Statistics 


NKTSA* 


NSC 


** 


FATAL 

INJURY       8463  :ix 


1     Unit  Cost         Total  Cost!;    Unit  Cost 

^  1 

299  IjX  $200,000       $59,800,000  i   x  90,000 


PROPERTY  ji 

DAMZ^GE  I 

C3NLY       9969  Ix 


7,200 


300 


60,934,000  J  X  3,700 

i, 


2,991,000  I 
$123,725,000  I 


X 


500 


Total  Costi: 
$26,910,000  I 

31,313,000  J! 

ji 
if 

I 

4,935,000  I 
$63,208,000  11 


*Societal  Costs  of  Motor  Vehicle  Accidents  US  DOT,  I^IKTSA 
April  1972 


**National  Safety  Council 


Appendix  1-12 

State  Administration  Costs  for 
PMvT 


VIx.     AGmiru.strative  Costs 
A.     Persomel 


3. 

4. 
5. 
6. 


Adrrinistrator  $14,000.00 

Clerk/Typist  6,000.00 

Data  Clerks  (5  @  7,000.00)  35,000.00 

License  Agents  (5  Q  9,000.00)  45,000.00 

Enployee  Benefits  13,500.00 

Travel  &  Per  Diem  10,000.00 


B.  Contracted  Services 

Licenses  (650,000  @  4<:  each) 
Training 


26,000.00 
10,000.00 


C.  Coirmodities 

D.  Other  Direct  Costs 

Building      (2500  sq.   ft.    (§  $4.75) 

Equiprrsnt 

Data  Processing 

Total  First  Year 


10,000.00 


11,875.00 
12,000.00 
20,000.00 

$213,375.00 


Cost  per  inspection  $  .41 
($213,375  7  523,593  vehicles) 


Appendix  1-13 
Supporting  Analysis  for  VWI.  Costs 


TIMS  COSTS 

The  average  passenger  car  trip  in  j^jontana  was  approximately 
13.52  miles.  Ass-urce  this  requires  one-r^alf  hour.  The  motorist 
will  wait  also  for  the  inspection  so  the  tAjXB   cost  will  be  1  hour 
times  the  average  wage  of  $4.03  for  the  interim  inspection  and 
one  and  one-fourth  hours  or  $5.04  for  the  Final  VIU. 


TRAVEL  COST 

13.62  miles  +  15C:/i''^'ile  operating  cost  Callowed  by  IRS)  or  $2.04. 


EXTRA  REPAIR  COSTS 

Estimate  based  on  New  Jersey  study  by  R.W.  McMinn  "Using  Accident 
Research  to  Evaluate  Periodic  Motor  Veb_icle  Inspection"  (8/73)  .  Estimate 
based  on  Table  2  Repair  Costs  of  $30.60  and  assuirption  10%  were  "extra" 
or  unnecessary. 


Appendix  1-14 
Analysis  of  Ir.specticn  Tirr-as 


"I  would  expect  that  your  system  could  be  handled  by  one  man 
in  about  25  minutes."  Opinion  of  R.  W.  XcMinn,  State  of  New 
Jersey. 


Inspection  Tiir.es:     (Table  7 

Minimum  Safety  10  minutes  lane  time 
12  minutes  lane  time 
18  minutes  lane  time 
24  minutes  lane  time 


I-c  should  be  reasonable  to  corplete  the  emphasis  standards  with 
other  safety  checks  in  15  to  20  minutes, 
(paper  by  NHTSA  F.  Grenia  3/11/75) 


Study  by  Allen  R.  Toftely  56  minutes  consisting  of 

A  Visual  tailifted  Category  16  minutes 

B  Operational  Unlifted  Category  12  minutes 

C  Mechanical  Unlifted  Category  13  minutes 

D  Ifechanical  Lifted  Category  15  minutes 


The  Director  of  the  state  motor  pool  supplied  the  tirre  estimate 
used  which  in  light  of  other  information  appears  reasonable. 


Lane 

Facility) 

labor  tirre 

■  labor 

time 

labor 

tLTe 

labor 

time 

